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Antenna & Wave Propagation 

UNIT-III 
Content 

 

o Electric Dipoles, 

o Thin Liner Antennas and Arrays of Dipoles and Apertures:  

o The Short Electric Dipole, 

o The Fields of a Short Dipole,  

o Radiation Resistance of Short Electric Dipole 

o Thin Linear Antenna, Radiation Resistance of λ/2 Antenna, 

o Array of Two Driven λ/2 Elements: Broadside Case and End-Fire Case 

Horizontal Antennas Above a Plane Ground, Vertical Antennas Above a Plane 

Ground,  

o Yagi-Uda Antenna Design  

o Long- Wire Antennas , 

Dipole Antennas, Folded Dipole Antenna 
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Very Short Question and Answer 

Q1. Define Induction Field? 

Answer :The induction field will predominate at points close to the current element, where the 

distance from the center of the dipole to the particular point is less. This field is more effective in 

the vicinity of the current element only. It represents the energy stored in the magnetic field 

surrounding the current element or conductor. This field is also known as near field. 

Q2. Define Radiation Field? 

Answer :The radiation field will be produced at a larger distance from the the current element, 

where the distance from the centre of the dipole to the particular point is very large. It is also 

called as distant field or far field. 

Q3. At What Distance From The Dipole Is The Induction Field Equal To The Radiation 

Field? 

Answer :As the distance from the current element or the short dipole increases, both induction 

and radiation fields emerge and start decreasing. However, a distance reaches from the conductor 

at which both the induction and radiation field becomes equal and the particular distance depends 

upon the wavelength. The two fields will thus have equal amplitude at that particular distance. 

This distance is given by r = 0.159 λ. 

Q4. Define Radiation Resistance? 

Answer :It is defined as the fictitious resistance which when inserted in series with the antenna 

will consume the same amount of power as it is actually radiated. The antenna appears to the 

transmission line as a resistive component and this is known as the radiation resistance. 

Q5. Give The Expression For The Effective Aperture Of A Short Dipole? 

Answer :The effective aperture of a short dipole is given by 

Ae = 0.119 λ2. 

Q6. What Is A Dipole Antenna? 

Answer :A dipole antenna may be defined as a symmetrical antenna in which the two ends are at 

equal potential relative to the midpoint. 

Q7. What Is A Half Wave Dipole? 

Answer :A half wave antenna is the fundamental radio antenna of metal rod or tubing or thin 

wire which has a physical length of half wavelength in free space at the frequency of operation. 

Q8. Give The Expression For The Effective Aperture Of A Half Wave Dipole? 
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Answer :The effective aperture of a half wave dipole is given by 

Ae = 0.13 λ2. 

Q9. What Is The Radiation Resistance Of A Half Wave Dipole? 

Answer :The radiation resistance of a half wave dipole is given by 

Rr = 73 ohm. 

Q10. What Is A Loop Antenna? 

Answer :A loop antenna is a radiating coil of any convenient cross-section of one or more turns 

carrying radio frequency current. It may assume any shape (e.g. rectangular, square, triangular 

and hexagonal). 

Q11. Give An Expression Of Radiation Resistance Of A Small Loop? 

Answer :Radiation resistance of a small loop is given by 

Rr = 31,200 ( A / λ2 )2 

Q12. How To Increase The Radiation Resistance Of A Loop Antenna? 

Answer :The radiation resistance of a loop antenna can be increased by: 

 Increasing the number of turns. 

 Inserting a ferrite core of very high permeability with loop antenna’ s circumference 

which will rise the magnetic field intensity called ferrite loop. 

Q13. What Are The Types Of Loop Antennas? 

Answer :Loop antennas are classified into: 

 Electrically Small (Circumference < λ / 10 ) 

 Electrically Small (Dimension comparable to λ ) 

Q14. What Are Electrically Small Loop Antennas? 

Answer :Electrically Small loop antennas is one in which the overall length of the loop is less 

than one-tenth of the wavelength. Electrically Small loop antennas have small radiation 

resistances that are usually smaller than their loop resistances. They are very poor radiators and 

seldom employed for transmission in radio communication. 

 Q15. List The Applications Of Helical Antenna? 

Answer :The applications of helical antenna are: 



 

 

AWP (REC-011)      By: Navneet Pal (Assistant Professor) 

 It became the workhouse of space communications for telephone, television and data, 

being employed both on satellites and at ground stations. 

 Many satellites including weather satellites, data relay satellites all have helical antennas. 

 It is on many other probes of planets and comets, including moon and mars, being used 

alone, in arrays or as feeds for parabolic reflectors, its circular polarization and high gain 

and simplicity making it effective for space application. 

Q16. Define Sky Wave? 

Answer :Waves that arrive at the receiver after reflection in the ionosphere is called sky wave. 

Q17. Define Tropospheric Wave? 

Answer :Waves that arrive at the receiver after reflection from the troposphere region is called 

Tropospheric wave (i.e. 10 Km from Earth surface). 

 Q18. Define Ground Wave? 

Answer :Waves propagated over other paths near the earth surface is called ground wave 

propagation. 

Q19. What Are The Type Of Ground Wave? 

Answer :Ground wave classified into two types. 

 Space wave. 

 Surface wave. 

Q20. What Is Meant By Space Wave? 

Answer :It is made up of direct wave and ground reflected wave. Also includes the portion of 

energy received as a result of diffraction around the earth surface and the reflection from the 

upper atmosphere. 

Q21. What Is Meant By Surface Wave? 

Answer :Wave that is guided along the earth’ s surface like an EM wave is guided by a 

transmission is called surface wave. Attenuation of this wave is directly affected by the constant 

of earth along which it travels. 

Q22. What Is Meant By Fading? 

Answer :Fading is variation of signal strength occur on line of sight paths as a result of the 

atmospheric conditions. It can not be predicted properly. 
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